Use of a reverse transcriptase-polymerase chain reaction assay to analyze allele-specific expression in individual hippocampal neurons.
We report here a single-cell RT-PCR assay for allele-specific gene expression that can be used to probe for somatic variability within the CNS. Such variability, arising from epigenetic (nonmutational) events or somatic mutation early in development, may give clues as to clonal origin and may also affect the inheritance pattern of some CNS disorders. As a model system, we used reciprocal F1 hybrids of the cross Mus musculus C57BL/6J x Mus musculus castaneus. RNA was isolated from individual dissociated pyramidal neurons from hippocampi of F1 pups. For each gene of interest, single base polymorphisms were identified between the two parental strains by automated sequencing of RT-PCR products. Allele-specific expression was then analyzed by means of the previously described quantitative RT-PCR single nucleotide primer extension (SNuPE) assay (Singer-Sam et al., PCR Methods Appl. 1:160-163, 1992). Individual neurons showed monoallelic expression of the two control genes, X-linked Rps4, and the imprinted gene Snrpn; in contrast expression of Ncam and F3cam, coding for neural cell adhesion molecules, was found to be biallelic.